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Solubility Prediction by Machine Learning

OMaiko Kobayashi and Takuya Miyanaga

(Nissan Chemical Co., Ltd.)

In emulsifiable concentrate design, shifting to green solvents is strongly desired as the
alternative to solvents which are the irritating compounds. However we need to conduct a huge
amount of experiments to determine the optimal solvent. So, we attempted to make the
solubility prediction models by machine learning which is known for the high predictive
performances and the immediate evaluation. As a result, we succeeded in constructing models

with high predictive performance that may open the door to efficient solvent design.
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Figure2: Result of solubility prediction model using (A)single solvent and (B)mixed solvent

Tablel: Prediction results for mixed solvent exhibiting synergistic effect.

binary Solvent . *1 L *2
measured values calculation values™ prediction values

solvent1 solvent2

B 15.5 11.9 14.8
A C 53 24 6.7
F 11.4 3.7 10.9
c A 6.0 3.8 7.8
D) 2.3 1.3 2.6
D C 2.6 1.2 3.0
F 9.3 2.7 4.7
E B 15.8 15.1 15.9
E A 9 4.3 9.2
D 3.4 1.9 3.3

*1:calculation value=solvent1 X a + solvent2 X (1-a) a=blend ratio
*2:Predicted by solubility prediction model using mixed solvent.
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